Estrogen decreases hypothalamic angiotensin II AT1 receptor binding and mRNA in the female rat.
Estrogen has been shown to modulate angiotensin II (AngII)-regulated behaviors, such as thirst, and may do so by influencing the central renin-angiotensin system (RAS). While numerous studies have attempted to correlate changes in AngII receptors or other components of the RAS with estrogen treatment, the low abundance of these genes has made comparisons difficult. Generally, such experiments have relied on traditional approaches to analyze gene expression that often restrict the experimenter to studying only a few mRNA species, whereas a behavior as complex as thirst may be influenced by changes in multiple genes. The present experiments utilized quantitative receptor autoradiography and mRNA expression profiling to identify and compare AngII receptors and their mRNA levels as well as other components of the RAS in female rat pituitary and hypothalamic-thalamic-septal (HTS) tissue samples. This relatively new approach to the study of gene expression permits the simultaneous comparison of multiple genes from a single tissue sample. These studies revealed that ovariectomized (OVX) female rats treated with estradiol benzoate (EB) had a 30%-40% reduction in the levels of AT(1) receptor mRNA in pituitary and HTS samples as compared to OVX, control animals. In the pituitary, the mRNA levels for angiotensinogen (AGT) were increased by 45% following estrogen administration. In addition, a reduction in [125I]-AngII binding to AT(1) receptors in the pituitary and the subfornical organ was measured following estrogen treatment. These results suggest that estrogen may modulate the pituitary and central RAS through a coordinate regulation of the angiotensin receptors and the levels of newly synthesized AngII.